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Mistuned blade arrangement with non-linear friction based
on parallel annealing algorithm
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Northeastern University, Shenyang 110819, China;
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Abstract: Based on mistuned blades parameters obtained by modal experiment, a
lumped parameter model of mistuned bladed disk system was established considering the non-
linear friction damping. Blade arrangement optimization method using simulated annealing
evolutionary algorithm additional tabu list was proposed by combining the local search ability
of simulated annealing algorithm and global searching ability of genetic algorithm. At the
same time, a parallel algorithm was designed based on the computation unified device archi-
tecture (CUDA) in combination with graphic processing unit. The results show that based
on parallel framework optimization, the acceleration of 4.5 times can be obtained. Mean-
while bladed disk system vibration response of the largest amplitude and variance can be sig-

nificantly reduced when using optimized arrangement.

Key words: non-linear friction; blade arrangement; simulated annealing algorithm;

genetic algorithm; tabu list; graphic processing unit
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Table 3 Contrast of vibration characteristic of blade disk system under different blade arrangements

R HEA
A R R I
55 HE 51 Kl HLHE S Ptk HES) W RS
A 47.3627 46.9338 45. 9033 45.7344
Sk 1 E 165. 6697 160. 0796 60. 4325 76.0922
B KAE 81.8515 79.3592 62. 444 4 55. 7577
MY 45.6175 45.7987 45.7381
EEAl LES 350. 6177 330. 5540 254. 8494
5N ¢ 119.5597 103. 2010 93.9116

x4 TREEZHERFRFF KR

Table 4 Comparison of vibration time of blade disk system with different algorithms
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